Linear and cyclic beta-casomorphin analogues with high analgesic activity.
We investigated the antinociceptive efficacy of casomorphin (CM) derivatives using the vocalization test. Male Wistar rats received chronic microcannulae into the right lateral ventricle. One week later we examined the analgesic effect of CM derivatives 10, 30, 60, and 90 min after intraventricular injection (5 microliters). The analgesic effect was calculated as the individual percent increase in the pain threshold and was compared to controls (saline treatment). The substitution of D-lysine and D-ornithine in position 2 in connection with a cyclization through ring closure of the 2 position side chain amino group to the C-terminal glycine-COOH group resulted in high analgesic potency. The substitution of D-Pro4 was without any effect in the ineffective linear derivatives and decreased the effectiveness in the highly effective cyclic derivatives. The cyclic [D-Orn2]CM-5 and the cyclic [D-Lys2]CM-5 are the CM derivatives with the highest antinociceptive activity. The cyclic [D-Orn2]CM-5 is greater than 1000 times more effective than morphine. We conclude, on the basis of studies of receptor binding and in vitro investigations, that mu receptor activity alone is not responsible for the analgesic activity. The delta receptor and possibly also the kappa receptor could modulate the nociceptive effectiveness.